Structural changes that accompany the self-assembly of hydrophobins by Vocht, Marcel Leo de
  
 University of Groningen
Structural changes that accompany the self-assembly of hydrophobins
Vocht, Marcel Leo de
IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.
Document Version
Publisher's PDF, also known as Version of record
Publication date:
2001
Link to publication in University of Groningen/UMCG research database
Citation for published version (APA):
Vocht, M. L. D. (2001). Structural changes that accompany the self-assembly of hydrophobins. s.n.
Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).
Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.
Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the


















5 9-  -	 -  	 9 	
	          	  
-     	- 	  		-  9
-    >1 
 #9-  	
 		%   	  - 
		  		 	-   -  	  - 
	-		






9   >1 	  
 -   -  
	--9	>1
9	>1			
9    %  	   9	   
-   9- 	%   >1      
 		 -   9-	
9	--9>15
%	
 9   		#  ,+ - 





































	    9 % 
	 		  9-    9 

	 $  
  9 % 




8     	  9-  >1%  	  	
	  - 
   -  
 >&% 8!  K$ 











- 8  8!9	-     	 	   
   
  	-  >1 	  








Structural changes of SC3 at the air - water interface
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)LJXUH  30,55$6 RI WKH DPLGH , EDQG UHFRUGHG GXULQJ VHOIDVVHPEO\ RI 6& DW WKH DLU  ZDWHU
LQWHUIDFH DW  ¬JPO LQ +2 UHFRUGHG ZLWK  PLQXWH WLPH LQWHUYDOV 7RS SDQHO 7KH ILUVW VSHFWUXP
WKLFN OLQH ZDV UHFRUGHG  PLQXWHV DIWHU WKH VWDUW RI WKH LQFXEDWLRQ 7KH PLGGOH SDQHO VKRZV WKH UHVXOW LQ
'2 ZLWK  PLQXWH LQWHUYDOV EHWZHHQ WKH VSHFWUD WKH ILUVW VSHFWUXP WKLFN OLQH ZDV UHFRUGHG DIWHU 
PLQXWHV RI LQFXEDWLRQ ,Q +2 WKH LQWHUPHGLDWH LV IRUPHG ZLWKLQ D IHZ PLQXWHV DIWHU ZKLFK ¢VKHHW
VWUXFWXUH LV IRUPHG ,Q '2 WKH EXLOGXS RI WKH LQWHUPHGLDWH VWDWH LV PXFK VORZHU 7KH ORZHU SDQHO
VKRZV WKH DPLGH ,· EDQG LQ '2    DQG  PLQXWHV WKLQ WR WKLFN OLQHV DIWHU WKH VWDUW RI WKH
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)LJXUH  7KH FKDQJHV
LQ VHFRQGDU\ VWUXFWXUH
RI DGVRUEHG 6& XSRQ
WUHDWPHQW ZLWK 7ZHHQ
 ZHUH IROORZHG ZLWK
&'VSHFWURVFRS\ 7KH
VSHFWUD IRU PRQRPHULF






RI 7ZHHQ WR WKH
DGVRUEHG 6& DW  &
UHVXOWV LQ GHWDFKPHQW
DQG PRQRPHUL]DWLRQ RI
WKH SURWHLQ WKLQ OLQH
$GGLWLRQ RI 7ZHHQ
DW  & UHVXOWV LQ D
FRQIRUPDWLRQDO FKDQJH
WR WKH ¢VKHHW VWDWH
WKLFN OLQH
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Binding to a hydrophobic surface after assembly at the air - water interface
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)LJXUH  $PLGH ,· EDQG RI 6& VHOIDVVHPEOHG DW WKH DLU  ZDWHU LQWHUIDFH LQ WKH ¢VKHHW FRQIRUPDWLRQ
DIWHU YRUWH[LQJ GDVKHG OLQH IURP UHIHUHQFH &KDSWHU  RU GLUHFWO\ RQ WKH DLU  ZDWHU LQWHUIDFH ,55$6
GRWWHG OLQH $IWHU SLFNLQJXS RQ K\GURSKRELF JHUPDQLXP WKH 6& OD\HU LV VWLOO LQ WKH ¢VKHHW
FRQIRUPDWLRQ WKLFN OLQH DQG IRU  UHVLVWDQW WR KRW 6'6 H[WUDFWLRQ WKLQ OLQH $OO VSHFWUD VKRZ
SUHGRPLQDQWO\ ¢VKHHW VWUXFWXUH 7KH GLIIHUHQFHV LQ VKDSH FDQ EH H[SODLQHG E\ GLIIHUHQW H[SHULPHQWDO VHW
XSV VHH UHVXOWV RI WKLV FKDSWHU
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Figure 4. SC3 assembled at the air - water interface investigated by EM. Figure A shows a negatively-
stained image of an amorphous layer SC3 initially formed at the air - water interface when a 10 ìg/ml
protein solution was incubated overnight and pickup-up on a holey carbon film. The layer has no distinct
morphology, but its presence indicates structural integrity. Figure B shows a negatively-stained image of
the rodlets that SC3 formed at the later stages of the assembly process when a 50 ìg/ml protein solution
was incubated overnight and then picked-up on a holey carbon film. The rodlet layer is clearly visible.
(Rodlet width is on the order of 10 nm; image magnification: ~x 250,000).
>1
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D 3UHGRPLQDQWO\ HPSW\ KROHV ZHUH IRXQG RQ WKH JULG EXW KROHV FRYHUHG ZLWK WKH SURWHLQ ILOP ZHUH DOVR
SUHVHQW 1R URGOHWV ZHUH IRXQG LQ WKLV FRQGLWLRQ
E 7KH SURWHLQ ILOP DW WKH DLU  ZDWHU LQWHUIDFH LI IRUPHG DW DOO ZDV QRW VWDEOH HQRXJK WR ZLWKVWDQG WKH
VWUHVV RI WKH WUDQVIHU WR WKH KROH\ JULG
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)LJXUH  0RGHO IRU WKH VHOIDVVHPEO\ RI 6& RQ WKH LQWHUIDFH EHWZHHQ ZDWHU OLJKW DUHD DQG D
K\GURSKRELF SKDVH GDUN DUHD VXFK DV DLU RLO RU D K\GURSKRELF VROLG ,Q WKH PRQRPHULF VWDWH WKH SURWHLQ
LV VROXEOH LQ ZDWHU ,QWHUDFWLRQ ZLWK DLU RU D K\GURSKRELF VROLG UDSLGO\ LQGXFHV WKH LQWHUPHGLDWH ¡KHOLFDO
VWDWH 2Q D K\GURSKRELF VROLG WKLV VWDWH LV DUUHVWHG DQG RQO\ LQ WKH SUHVHQFH RI KHDW DQG GHWHUJHQW WKH ¢
VKHHW VWDWH LV IRUPHG 2Q WKH DLU  ZDWHU LQWHUIDFH WKH ¢VKHHW VWDWH LV IRUPHG VSRQWDQHRXVO\ (OHFWURQ
PLFURVFRS\ VKRZHG WKDW DIWHU IRUPDWLRQ RI WKH ¢VKHHWV ILUVW DQ DPRUSKRXV OD\HU LV IRUPHG DIWHU ZKLFK
URGOHWV DSSHDU
M onom eric s ta te
S o lub le  in  w ate r
W ater
H y drop ho b ic  p ha se
-H e lica l sta teα
S ta b le  film , am orph ou s
-Shee t1  s ta teβ
S ta b le  film , rod le ts
-Shee t2  s ta teβ
T FA
R e ve rs ib le :
Tw ee n, 25  d eg re es




on a hydrophobic solid
State
and property
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